Summary. Let HeC "• be a unitary upper Hessenberg matrix whose eigenvalues, and possibly also eigenvectors, are to be determined. We describe how this eigenproblem can be solved by a divide and conquer method, in which the matrix H is split into two smaller unitary upper Hessenberg matrices H1 and H E by a rank-one modification of H. The eigenproblems for H1 and H 2 can be solved independently, and the solutions of these smaller eigenproblems define a rational function, whose zeros on the unit circle are the eigenvalues of H. The eigenvectors of H can be determined from the eigenvalues of H and the eigenvectors of H1 and H E. The outlined splitting of unitary upper Hessenberg matrices into smaller such matrices is carried out recursively. This gives rise to a divide and conquer method that is suitable for implementation on a parallel computer.
Introduction
Divide and conquer (DC) methods have been developed for the symmetric eigenproblem, see Cuppen [Cu] , Dongarra and Sorenson [DS] , and Krishnakumar and Morf [KM] , and have for these problems been shown to be efficient on parallel computers and competitive on single processor machines [DS, Cu, KM] . The DC method has also been applied successfully to the computation of singular values by Jessup and Sorensen [JS] . In the present paper we describe a DC method for the unitary eigenproblem, and we also discuss the simplifications that arise for real orthogonal matrices. 
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Here 1 i denotes the j xj identity matrix. The )'s, 1 <j< n, are the so-called Schur parameters of H, and ~i denotes the complex conjugate of 7i-The aj, l<j<n, are said to be complementary parameters of H, and are the subdiagonal elements of H.
The DC method described uses the product representation (1.1) of H, the so-called Schur parametric form of H. An application of particular interest to us is the computation of Pisarenko frequency estimates for a random stationary stochastic process, see below. In this application H is defined by its Schur parametric form. The determination of Gaussian quadrature rules on the unit circle, so-called Gauss-Szeg6 quadrature rules, also gives rise to unitary (or real orthogonal) matrices in Schur parametric form, see Sect. 5. When the Schur parameters are not explicitly known, they can be computed from ~i: --Hll ),s.= Gf_2. "
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where Gk u denotes the conjugate transpose of Gk, and Mjj denotes the element (j,j)0f a matrix M x ~n • n. The DC method is most easily described for HeIR n• orthogonal. Then
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